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57 ABSTRACT 
An inta-oral device for viewing the oral cavity com 
prises a handle having a tube extending therefrom for 
insertion into the oral cavity to be viewed; an optical 
system within the tube; a video camera within the han 
dle and illuminating means for illuminating the cavity; 
and a removable, rigid, sterilizable sheath completely 
enclosing the tube and illuminating means to prevent 
their exposure to the oral cavity. The optical means 
provides a non-reversed image to appear on a video 
SCCs 

12 Claims, 3 Drawing Sheets 
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ENDOSCOPC DEVICE FOR INTRAORAL USE 

FIELD OF THE INVENTION 

This invention relates to an imaging system and par 
ticularly to an autoclavable intraoral endoscopic or 
bore-scope type of device for viewing ones mouth via a 
video screen. More particularly, the preferred embodi 
ment provides an autoclavable intraoral imaging system 
which includes an autoclavable sheath and a handpiece 
adapter for use in such a system. 

BACKGROUND OF THE INVENTION 

Bore-scopes, endoscopes and similar devices for 
viewing internal body structures and cavities on a video 
screen utilizing an imaging device and a video camera 
are well known. Such devices have been used widely in 
the medical field for viewing internal human tissue and 
in industry for inspecting the hidden surfaces of various 
Structures. 
A typical endoscopic system comprises an endo 

scopic lens device, a video camera and a video display 
and/or storage media. The endoscopic device com 
prises a supporting member, having a forward end to 
which there is attached an endoscopic tube which en 
ters the internal cavity to be viewed. The endoscopic 
tube in some cases, but not all (some systems rely on 
ambient lighting), contains a light guide connected to a 
light source, e.g. a fiber optic bundle for illuminating 
the surfaces within the cavity and a lens system for 
conveying light reflected from these surfaces back to 
the video camera. The video camera is generally 
mounted on the supporting member opposite the endo 
scopic tube. Low level electrical signals developed by 
the camera (e.g. a CCD Chip) are conveyed through 
appropriate wires to a signal processing device for cre 
ating a video display and/or recording a video image. 
In some smaller endoscopic systems (e.g. intraoral de 
vices), the endoscopic tube is directly coupled to an 
SCR camera without an intervening support member. 
For infection control, one recent requirement for 

such devices is that any portion of the device which 
enters a body cavity must be either discarded or steril 
ized before reuse. Generally, in previous apparatus, e.g. 
the intraoral camera system marketed by AcuCam of 
Canoga Park, Calif., the entire forward end of the endo 
scopic device, including the light guide and lens system, 
is detached from the camera for sterilization. Since 
sterilization, e.g. by autoclaving, is generally time con 
suming, the dentist would require several expensive 
lens-fiber optic system members to be on hand for use 
with subsequent patients. Further, repeated sterilization 
can degrade or damage the optics and light guides. 
Hence, a need exists for a device which would allow 
immediate reuse of a lens-fiber optic system member 
without delay, damage, or inventory expense associated 
with the necessity of sterilization. 
Another shortcoming of the aforementioned intraoral 

system is that the same member which is inserted into 
the oral cavity is held by the user. While the user (den 
tist) generally wears protective gloves and the portion 
held is generally a short distance from the inserted por 
tion of the device, it would still be safer for both the 
user and the patient, that the user should not have to 
hold that portion of the device at all while in use. Any 
surface not being exposed directly, either external or 
internal to the patient's body cavity is considered an 
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2 
environmental surface and is/can be treated by appro 
priate high level disinfection rather than by sterilization. 
A further disadvantage of prior art devices is that the 

image on the screen is the mirror image of the actual 
field being observed and movement to the left in the 
oral cavity appears as movement to the right on the 
screen. This often leads to a difficulty in manipulation of 
the device. It is therefore desirable that the screen and 
actual motion of the device appear identical. 

Still another disadvantage occurring with respect to 
the prior art intraoral system is that the bulkiness or size 
of the inserted portion tends to block the vision of the 
user with respect to the oral cavity and the patient may 
tend to gag. 
Yet another disadvantage of some intraoral systems is 

that the optical system is not sealed from the oral (or 
other) cavity thereby requiring sterilization of that 
member containing that system after each use. Such 
shortcomings are difficult or impossible to address with 
out potential fatal damage to precision electronics and 
optics. 
The novel device substantially eliminates the above 

problems. 

SUMMARY OF THE INVENTION 

An intraoral device for viewing a field within the oral 
cavity comprising a handle having a size and shape to 
allow the user to easily and comfortably hold and ma 
nipulate the device without touching any portion 
thereof which is insertable into the oral cavity; means 
associated with said handle for detachably and/or inter 
changeably mounting a video camera therein; a rigid 
optics tube mounted to said handle, said optics tube 
being closed at its distal end; illuminating means for 
illuminating the field to be viewed; optical means con 
tained within the rigid optics tube for transmitting and 
focussing light reflected from the illuminated field onto 
the plane of the video camera; a rigid removable steriliz 
able sheath secured by the handle and overlying both 
said optics tube and said illuminating means and com 
pletely isolating them from contact with the field or 
walls of the oral cavity; and means for allowing light to 
pass from said illuminating means out of said sheath and 
means for allowing light reflected from the field to pass 
through said sheath and optics tube and int said optical 
means, said light from said illuminating means and said 
light entering said optical means being essentially per 
pendicular to the axis of the optics tube; and said optical 
means including a roof prism for image inversion. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side, partially cut-away, elevational view 
of a preferred embodiment of the assembled device. 

FIG. 2 is a bottom elevational view of the device of 
FIG. 1 without the sheath. 

FIG. 3 is a side cross-sectional view of the device of 
FIG. 1 without the sheath. 
FIG. 4 is a side cross-sectional view of the sheath. 
FIG. 5 is a front cross-sectional view of the optics 

tube of the device of FIG. 1 along section 5-5. 
FIG. 6 is a front cross-sectional view of the optics 

tube of the device of FIG. 1 along section 6-6. 
FIG. 7 is a side, partially cross-sectional view, of 

another embodiment of the device. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

In general, the preferred novel endoscopic device 
comprises a handle; means associated with the handle 
for detachably mounting a video camera therein; a rigid 
optic tube mounted to the handle and containing therein 
optical means for transmitting a focussing light re 
flected from a surface to be viewed onto the video 
camera; illuminating means for illuminating the surface 
to be viewed; video camera means detachably mounted 
to the handle; and a rigid, removable, sterilizable sheath 
over the rigid tube and illuminating means such that the 
tube, the optical system therein and the illuminating 
means are completely isolated from direct exposure to 
the surfaces to be viewed or surrounding surfaces. 
The handle is preferably of a size and shape so as to 

allow the user to easily and comfortably hold and ma 
nipulate the device without touching the portion of the 
sheath which is inserted into the oral cavity to be 
viewed. Typically, the handle is formed from a plastic 
but may be made of other materials as well, e.g. wood, 
ceramic or metal. 
The means for detachably mounting a solid state 

video camera into the handle can be any means known 
in the art. For example, the handle can be provided with 
a hollow bore having internal screw threads into which 
a camera can be screwed, or a simple tapered bore can 
be provided which mates with a tapered camera hous 
ing or a key and groove interconnection or a quick 
release snap-on interconnection can be provided. 
The rigid optics tube is generally affixed to the handle 

opposite the camera. It may be permanently affixed to 
the handle or removably affixed thereto. If permanently 
affixed, the dimensions of the endoscopic portion of the 
device as well as the optical system contained within 
the tube are likewise fixed. Where the optics tube is 
removably affixed, so that an alternate tube can be 
placed on the handle, the length of the tube as well as 
the focal plane and magnification, if any, of the optical 
system can be changed. 
The optics tube is preferably completely enclosed so 

that the optical system is protected thereby. Also, it is 
generally preferable, but not necessary, that the optics 
tube also contain therein the illumination means. The 
illumination means generally comprises a bundle of 
light transmitting fibers which transmits light from a 
light source, through the fiber bundle and out of the 
device so as to illuminate the area to be viewed. Typi 
cally, the optics tube is made of a rigid durable material 
such as stainless steel, but can be made of virtually any 
rigid material. When the tube is opaque, at least one 
transmitting window must be provided therein to allow 
light reflected from the surface to be viewed to be col 
lected by the optical system for transmission onto the 
camera and when the optics tube also contains the illu 
minating means therein, a light transmitting window for 
the illuminating light must also be provided. This can be 
two separate windows or a single enlarged window. 
Any light transmitting material, e.g. glass or quartz, is 
suitable as a window material. Where the optical tube is 
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itself transparent, a separate window is not required but . 
the tube should be flat and polished in the area through 
which the light is transmitted so as not to distort the 
image. A feature of the novel invention is the use of a 
rigid, removable sheath which as indicated completely 
surrounds and isolates the optical tube, optical system 
and illuminating means. The sheath should itself be 

65 

4. 
devoid of any optical components other than possibly 
one or more light transmitting windows aligned with 
the illuminating mean/and optical system to allow light 
to pass out of and into the device, respectively. The 
sheath should be made of a material which is steriliz 
able, i.e. autoclavable, e.g. stainless steel or other non 
corrodible metal or alloy, a high temperature plastic or 
a ceramic. Preferably, the sheath fits coaxially over the 
optics tube, has a closed distal end and is secured to the 
handle in a manner to substantially prevent its rotation 
or movement during use. 
This invention also contemplates and embodiment 

wherein a solid state video detector, e.g. a CCD chip is 
positioned so as to be directly illuminated with light 
reflected from the field to be viewed without the need 
for intermediate lens, prisms or the like. 
A preferred embodiment of the novel device particu 

larly useful as an intraoral endoscopic device is de 
scribed with reference to the Figures. 

Referring to FIGS. 1-6, there is shown a novel de 
vice 1 comprising a hollow central support member 10 
which acts as the handle for holding the assembled 
device 1 when in use; a narrow elongated lens tube 12 
having an appropriate lens system 14 contained therein 
said tube 12 being mounted within and extending from 
the distal end 16 of the support member 10. A remov 
able sheath 18, adapted to fit over and completely pro 
tect and isolate the lens tube 12 from exposure to the 
oral cavity to be viewed so as not to become contami 
nated therefrom, is positioned over the lens tube 12. 
Means are provided with respect to the support member 
10 and the sheath 18 such that the sheath 18 will not be 
disengaged or move while the device 1 is in use. A solid 
state video camera 22 is removably mounted within the 
proximal end 24 of the support member 10. In addition, 
a fiber optic bundle 26 is provided. The fiber optic 
bundle 26 is coupled to a light source (not shown) at one 
end thereof and extends into and terminates within the 
narrow lens tube 12. 
The support member or handle 10 is made in a shape 

and size which facilitates holding the device in opera 
tion without having to touch any portion of the device 
which may be inserted in the cavity to be viewed, e.g. 
the mouth. It may be made of any convenient rigid 
material including plastics and metals. 
The distal end portion 16 of the handle 10 is cylindri 

cal and is provided with a shallow groove 28 circumfer 
entially the area around into which is placed an O-ring 
30. A narrow lens tube hole 32 is centrally bored axially 
through the distal end portion 16 of the handle 10. This 
narrow lens tube hole 32 communicates with a centrally 
bored wide camera hole 34 which extends through a 
main body portion 36 of the handle 10. The distal part of 
the main body portion 36 of the handle 10 is provided 
with a flat surface 38. In addition, a fiber optic entrance 
hole 40 which communicates with the camera hole 34 is 
provided through the proximate end of the handle 10 
below the camera hole 34. 
The proximate end of the camera hole 34 is provided 

with means, such as a threaded portion 42, so as to 
removably accept the solid state video camera 22 
therein. 
The lens tube 12 is of a diameter such that it securely 

fits within the lens tube hole 32 of the handle 10. As can 
be seen from FIG. 3, the optical system 14 contained 
within the lens tube 12 comprises the fiber optic bundle 
26 through which light from a light source (not shown) 
is transmitted through the lens tube 12 and emanates 
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from the lens tube 12 via a lens tube transmissive win 
dow 44. Light reflected from the surface to be viewed 
is transmitted back into the lens tube 12 via an optical 
window 46 adjacent and proximate to the transmissive 
window 44. The reflected light entering optical win 
dow 46 adjacent and proximate to the transmissive 
window 44. The reflected light entering optical win 
dow 46 then passes through a series of optical imaging 
devices including a fight angle roof prism 48, a set of 
objective lenses 50, a rod lens 15 and a video relay lens 
52. Inherent in the function of the roof prism is the 
reinversion of the image such that the image on the 
screen is not inverted with respect to the visual image of 
the oral cavity as seen by the dentist and movement of 
the device mimics the direction of movement on the 
screen. Absent the roof prism, the lens system inverts 
the image to give a mirror image. The final image is 
made to focus upon the solid state camera 22 which is 
mounted on the opposite end of the handle 10. The end 
53 of the lens tube 12 is closed so as to prevent contami 
nation of the optics. As can be seen with reference to 
FIGS. 5 and 6, the optical fibers 26 extend axially 
through lens tube 12 adjacent rod lens 15 until they 
approach the area of window 44 where the fibers are 
bent 90 degrees downwardly so as to terminate with 
their ends adjacent the window 44 in a direction essen 
tially perpendicular to the axis of the lens tube 12. It will 
be understood that the invention is not limited to any 
specific lens system and any lens system which conveys 
the light to the video detector of the camera so as to 
give a sharp image which is not inverted is suitable. In 
fact, a lensless system wherein the video detector is 
directly illuminated also falls within the scope of the 
invention. 
The sheath 18 is closed at its distal end 54 and when 

in operating position, concentrically surrounds lens 
tube 12. The proximal end 56 of the sheath 18 snugly fits 
over the distal end portion 16 of the handle 10. The 
O-ring 30 forms a seal so as to prevent contamination 
from entering the cavity formed by the space 57 (see 
FIG. 1) between the outside of the lens tube 12 and the 
inside of the sheath 18, thus preventing contamination 
of the lens tube 12 and obviating the need for steriliza 
tion of the lens tube 12. The proximal end portion 56 of 
the sheath 18 is provided with an extension 58 having a 
flat upper surface 60 which snugly mates with the flat 
surface 38 provided on the handle 10. This prevents 
rotation of the sheath 18 during use. The sheath is also 
provided with light transmitting glass or quartz win 
dows 62 and 64 which are in registration with windows 
44 and 46 of the lens tube so that light emanating from 
the lens tube 12 can pass out of the sheath 18, and the 
light reflected from the surface to be studied can pass 
through the sheath 18 into the optical lenses of the lens 
tube 12. 
The embodiment shown in FIG. 7 is essentially the 

same as the previously described embodiment except 
that the lens system is replaced by a solid state video 
detector 66 positioned adjacent window 46 in tube 12 
and means 68 are provided for transmitting the signal 
produced in the detector to the signal process or of the 
video camera. Also, the fiber optic illuminating means 
26 is outside of, but adjacent the tube 12. 
The novel device and system have several advantages 

over prior art devices. One primary advantage is an 
easily removable sheath which can be made of a rigid 
plastic material or of a metal such as stainless steel and 
which can be discarded (when made of and inexpensive 
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6 
plastic) or autoclaved or otherwise sterilized, separate 
and apart from the optical system, and which com 
pletely protects and isolates the tube containing the 
optical system from exposure to contamination. 
A second advantage is the provision of a universal 

handle which negates the necessity of touching any part 
of the device which is inserted into the cavity to be 
viewed and also provides for quick and easy changing 
of video cameras according to the application. In addi 
tion, the lens tube could also be made interchangeable 
so that one can readily alter the lens system to fit ones 
need depending upon the application. Such inter 
changeability of camera and/or lenses greatly broadens 
the practical use of the device without substantial cost. 

Still another advantage is that due to the preferred 
lens system, the width of the endoscopic portion of the 
device can be made relatively narrow e.g. ', so that it 
does not block the users field of view. 

It should be understood that the embodiment shown 
and described herein is but one embodiment of the in 
vention and it is not meant to be limiting but only exem 
plary. For example, while it is preferred that the handle 
be of a size large enough and shaped so that the user can 
easily hold and manipulate the device, the size and 
shape are not critical. Also, while engagement of the 
video camera to the handle is shown to be by means of 
a screw thread, virtually any means known for making 
readily disengageable connections, e.g. quick-discon 
nects, key and slot, snap-on, set screw, or other connec 
tions known in the art are suitable. Similarly the means 
for renovably mounting the sheath over the lens tube 
and to the handle is not critical and may be altered in 
any manner which would accomplish sealing of the lens 
tube from the environment without rotation of the 
sheath. Also, where the sheath is a light transmitting 
plastic, the separate windows provided in the sheath 
can be eliminated. Further, while for use as an intraoral 
device the typical length of the lens tube and sheath is 
from 4 to 6inches, these members can be made of virtu 
ally any length provided the optics can be made to 
accommodate the length either by different lens systems 
or transmission of a focused image to the camera such as 
by means of optical fibers. 
What is claimed is: 
1. An intraoral imaging device comprising a handle 

having communicating proximal and distal apertures 
therethrough, means associated with the proximal aper 
ture for interchangeably mounting a video camera 
therein; a video camera having a video detector inter 
changeably mounted within said proximal aperture; a 
rigid optics tube mounted in the distal aperture of said 
handle and having an optical system therein for focus 
sing light reflected from a surface to be viewed onto the 
video camera so as to create a non-reversed video pic 
ture, said optics tube further containing therein a fiber 
optic light source for illuminating the surface to be 
viewed; a rigid, removable, sterilizable sheath compris 
ing a tubular distal portion which completely encloses, 
surrounds and protects the optics tube and its contents 
from exposure to the field to be viewed and contains no 
optical components of its own other than one or more 
windows for allowing illuminating light from the fiber 
optics to exit the sheath and reflected light to enter said 
optical system within said optics tube in a direction 
transverse to the axis of the optics tube, and a proximate 
portion which mates with a distal portion of said handle 
in a manner to prevent rotation of said sheath, said 
handle being of a size and shape configured to allow the 



5,408,992 
7 

user to continuously comfortably hold and manipulate 
the device without touching the tubular distal portion 
of the sheath. 

2. A device for viewing a field within an oral cavity 
comprising a handle having a shape and size configured 
to allow for continuous and comfortable holding and 
manipulation of the device, while in use without touch 
ing any portion which is insertable into the oral cavity; 
a rigid optics tube extending from said handle and 
closed at its distal end; illuminating means for illuminat 
ing the field to be viewed; optical means for transmit 
ting and focussing light reflected from the illuminated 
field to a video detector surface; a video camera includ 
ing said video detector surface detachably mounted 
within said handle; a rigid, removable, sterilizable 
sheath secured to the handle and encasing said optics 
tube and said illuminating means so as to completely 
isolate them from contact with the oral cavity; and 
means for allowing light to pass from said illuminating 
means out of said sheath, and means for allowing light 
reflected from the field to pass through said sheath and 
optics tube into said optical means in a direction essen 
tially transverse to the axis of the optics tube; and 
wherein said optical means includes means for provid 
ing an image that is not reversed with respect to the 
field as directly observed by the user. 
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8 
3. The device recited in claim 2 wherein the means 

for providing a non-reversed image comprises a roof 
prism. 

4. The device recited in claim 2 wherein said illumi 
nating means is within said optics tube. 

5. The device recited in claim 2 wherein said illumi 
nating means is a fiber optic bundle. 

6. The device recited in claim 2 wherein said illumi 
nating means is external to said optics tube. 

7. The device recited in claim 2 wherein the optics 
tube contains an optical system for conveying light 
reflected from the field and into the tube to a solid state 
video detector which detector is part of the video cam 
era which is interchangeably mounted in the handle at 
the proximal end of said handle. 

8. The device recited in claim 2 wherein the sheath is 
removably mounted on the handle in a manner such that 
the sheath cannot rotate. 

9. The device recited in claim 8 wherein the optical 
means includes a roof prism, a rod lens at least one 
objective lens and a relay lens. 

10. The device recited in claim 8 wherein the illumi 
nating means comprises a fiber optic bundle contained 
within said optic tube. 

11. The device recited in claim 8 wherein the sheath 
is comprised of a metal or metal alloy. 

12. The device recited in claim 11 wherein said sheath 
is stainless steel. 

c ck ck k k 


